Introduction
The ultimate goal of orthodontic treatment lies in improving both the functional and morphological harmony of occlusal relationship on the part of individuals and maintaining it. Thanks to new development of orthodontic mechanics and progress in techniques in recent years, bodily movement of the teeth has become relatively easy and now we are in a position to obtain the planned occlusal relationship at the completion of a dynamic treatment.
However, it is a problem of primary importance to confirm whether that resultant occlusion will be an ideal one having adequate contacts in the dentition or what changes will occur after the passage of time. In the belief that an elucidation of contact relationships would be intimately connected with the stability of new dentition brought about as a result of orthodontic treatment, the author in the present study focused his attention on the antagonistic contacts of mandibular molars at centric occlusion that is the most fundamental and important position in the entire arch.
Materials and Method

Materials
Of the patients who had Angle's Class 1 malocclusion in the anteriors and were treated by means of edgewise appliances in the Department of Orthodontics, Nihon University School of Dentistry, a total of 15 subjects (6 boys and 9 girls, of whom a dental extraction was performed for convenience for 9 cases) were selectively used for study purposes. With these selected subjects, silicone bite impressions, plaster cast models and oblique cephalograms were taken of them at centric occlusion at the conclusion of dynamic treatment and after a 6-month period of retention as well.
The subjects were in the age bracket of 12 years 6 months at the start of orthodontic treatment and were 15 years 1 month at the conclusion of dynamic treatment on the average. i. A distance between the right and left canine cusps ii. A distance between the right and left first premolar buccal cuspal crests iii. A distance between the right and left second premolar cuspal crests iv. A distance between the right and left first molar mesial cuspal crests v. A distance between the right and left second molar mesial cuspal crests vi. A distance between the left :canine crest and the second molar mesiobuccal cuspal crest vii. A distance between the right canine crest and the second molar mesiobuccal cuspal crest 3) A measurement method of antagonistic contacts In measuring the conditions of antagonistic contacts , the author adopted a silicone black method devised by NAKAO but a 1.7 mm brazen wire was additionally attached to the frame, so that a possibility of the deformity of silicone bite might be avoided.
Silicone bites which were removed from the oral cavity were subsequently photographed by OCHIAI'S method.
The resultant photographs were enlarged by use of Nikon profile projector 4958, Model V16A and all the contacts were traced on sheets of transparent paper . Table 3 Contact area of the molars and premolars after completion of orthodontic treatment Table 4 Contact area of the molars and premolars after 6-month retention
In the last stage of measurement work, a planimeter was employed to measure the contacts on the tracing papers.
Findings
The salient findings are given in Tables 1 to 4 below. 4. Discussion
Values by oblique cephalometry
When the normal values collected by our Department were compared with those of the subjects under study, the majority were found to reveal values similar to those of Class 1 malocclusion published by IWASAWA earlier (Table 1) . 4.2 Measurement of plaster models As shown in Table 2 , changes in the intercuspal ridge distance were as measured based on plaster models. In the maxilla, except for canines and second molars, all the other intercuspal distances were observed to have at endency of increase. In the mandible, on the other hand, decreases of intercuspal distance were seen between canines and second molars. During 6 months between the conclusion of dynamic treatment and retention, the position of teeth moved though to a slight extent (Table 2 ).
The number of contact points
When the number of contact points of molars was examined at the conclusion of dynamic treatment, it was 16.1 on the average in the maxilla (maximum was 29 and minimum was 8), while in the mandible the average was 16 .3 (maximum was 29 and minimum was 8).
When these findings were compared with previous data of other investigators regarding normal subjects, they were approximately 1/2 of OCHIAI (34.4) , NAKAO (34.3) and KURIMOTO (34.0), the present findings being lower even than the maximum of 29.
This fact indicates that the masticatory efficiency in malocclusal subjects is still inferior to that of normal subjects even after orthodontic treatment, as is revealed by the number of reduced contact areas , which needs a due consideration on the part of orthodontists.
At the end of 6-month retention, the following values were obtained . Maximum 32.0 Minimum 10.0 Mean 17 .6 As seen above, there was no appreciable difference but, when examined on the individual basis, 10 cases showed an increase and 5 cases showed a decrease , with the variation from 10 to-7.
Except for 1 case, contacts were confirmed in common with the maxillary and mandibular molars but the reverse was true with premolars. This implies that, in orthodontic treatment, more attention should be paid to an increased degree of contacts (Tables 3, 4 ).
Contact surface areas
Within the scope of the present study , the author's data were smaller than those of the previous investigation. A comparison is made below. In this connection, 12 cases were observed to have increased, whereas 3 cases decreased.
Contact surface areas of individual teeth
On the whole, contact areas of molars after dynamic treatment were less than 1 mm2 in most cases. The mean surface area per 1 contact point showed a tendency of being larger from the anteriors to posteriors except for mandibular first and second molars.
After 6-month retention, the average contact surface areas generally increased. These findings imply that, at the time of removal of orthodontic appliances, the contacts of molars are not necessarily in an ideal condition and, therefore, further efforts are required to study their function, abrasion and effect by the antagonistic teeth for a fairly extended period of time.
Conclusions
As a result of the study described above, the author arrived at the following results :
1. The skeletal pattern of Angle's Class 1 malocclusal patients after the completion of dynamic treatment gave similar values to those of Class 1 patients previously studied by IWASAWA.
2. After the completion of dynamic treatment, the positions of teeth were not yet firmly established. For this reason, a certain degree of tooth mobility was observed during a retention period of 6 months.
3. Except for 1 case, all the maxillary and mandibular molars were found to be in antagonistic contact condition.
On the other hand, premolars were not in contact with the antagonistic teeth in the majority of cases.
4. The number of contact areas and antagonistic surface areas tended to increase during the retention period.
5. The average surface area per 1 tooth increased during the period of retention, this fact being true of both the maxilla and mandible.
On the strength of these findings, it can be maintained that there exists a wide degree of variation in the contact points and contact areas after dynamic treatment and, moreover, sufficient attention must be paid to diverse changes that will take place even during the period of post-operative retention.
